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Be ii k&own &st I, B20BAS& VASsCErr, a 

siiid residing' at. SiiglewcDdy. in dike caanfy 
S of Bamn and State Qrf Ne^ JesraB]^ havt 
inm^M » item and uselkd Metliod of Mak* 
ing CbT^ of wbi^ tibte fattotving is a foil, 
den, afid «saci desetiptm, s^fiereBce bmi^ 
^ to acoompaiQfii^ drs^k^) wMA 
10 fera part odf iMg ep«^^ 

invention, sabjecfc of thU aMiicataon, 
is a meCbod of maki^ dectrie eom cmd. it 
has ^ its |fri&apy eliject fmiatios&.of 
coils m wlocib tke ecoss-sectioiial fli»pe or 
U fi^toin^eal *^btodc'' fonodd by &d ^noi- 
metrkal Grn|^rpoGitio» ol ozio laysc of wmd^ 
on ano^ter id lasdsgfy picseirved to ike 
iimder' aiB cd&dlticHDa «f tt&aaipiitstioii 

30 Xfi i£k6 mofcmg^ an efeetm i$ tistitfify 
woimd upon tliiB €!««l-foniEer idaadfedy^^^ 
dear teim<m, and m ite( tenwycrsil ftom the 
mftttdird leaietiofifid ^railim afo ^tAf set 
vp ^vitkb tend td^s^idiftpd its^oross^sectional 

55 Strains abo aaise i^a sab^^qiient 
hflif^jg and the ap|»U<^<m or ttnpre^- 
tion of inBoSatieQf, wni^ also mdily dt^it^ 
in ttie or^ffiai^ coil^ ita <m8d*8eetioiial sbapo. 
Thm dlato^on or bnlgkg o^f tibe .g^nped 

30 or tmncbed wife preseirts «tot ofily a d^- 
enlfy in adaptii^ tl^ Esalfosmed eoS to ap* 
paraias" in. wM^ sts^dard gt Ax&i dimen- 
mnml eoil space (Dbtaifis^ but sds^ ^^es nn- 
desisflible vanationa ia predetemiaxed vcdt- 

56 Agef or potential ea^cit^ of tIie «oa. 

tk& ribOTe-menUonecr difiicuKiieS) while 
arktng ift for praxftieaUy aU dectrieap- 
ar4r peouiar toy. siEd deajiy .inc* 



staieed in^ tbe <:ase o^ static: traDBfoarn^iB 
40 in i/dfiehy aa m eommonly kaowtiCy tbe (Siqpfic- 
1^ of tran^^rmation is depenjcleixt tupoo: tbe 
tm and (ke. illative inifl»ber of turzta of 
WHe i» fi&a* coiia lor det^snaiadTOE of the 
ratio of convet^on of &e pot^odial or volt- 
46 age. In transformer coils^ tho raimcement 
mat tihe ooiib be s}imn.etr£cal and compact 
ill cross-eectional enape aris^ not 0^ 
Ae^ desirability of keeping the transformer 
dOTm to modief ate ^i^e (%r rei^aQi of. tii« 
SO fact diat tSse co^ elanents ehaaa^ as to the 
cobe of the Usse/Boe' dimensions vfaiLe dxanges 
in ^bce <use o^cur aar to the stpuxtQ of Qie 
' linear dimenaibiB) , but sdsb trmi th& necea- 
^y of fifOdrvaf iation of predetannined ca- 
66 pacify oar nubio of trsneforBBoiion^ for 



tortimk of Use ooil places the of differ^ 
jent layerB of the winding ixi such irregolar 
jircta^Fc^tibn oa. to vary tiio potential of 

It b«s been Hie practice to interpose thick 
u^nbtion between^ different layers so as to , 
pceeervo the potential diffeienice of these dif« 
ierent hijeis^ but siteh 'Spaeii]^. results .m 
undnB: incre£se in size of l£e and conse- 
q;deat mtdesirablB es^firg^ent of apparatus^ 
By my ma&od of making coils I am aUe 
to form ft eott whidi will rSain its true ini-. 
tial sbaper wkhonit the. aid of means which 
ahaormally imsrease the size thereof. 

With the above objects in view I aim to 
psovide^ a jBfithodJbY which coils may b e 
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sgsed gage of winding and which e naMes 
their iormwoa eitlier amgly og inlgBMiple 

^ 

An tne aeeois^nying drawings I have 
iUnstrated preferable apparatus which may 
ba emi^yca in carrying oat my invention. 
It will be inremised, however^ that different 
and distinct iGvm& oi a|)^aratus may be em- 80 
ployed and that changes znay be made in 
th» apparati^ shown: witl^ut departing 
from my ie/ventio^ It wiM also be undw- 
fitood ttifli my invention is not limited to the 
produddw of a&y partictdor form or ehar- 85 
Acter of coil ; the mvention being equally ap- 
j^icabto to the mafa^g oi d^namo^ motor, 
transforeaoir andi o^er indoetion cods^ 

Fi^iuro £ iff side elevation of a ^uirality 
oi coding m^tfidirels or formers which may 90 
be eEdployed in. carrying out my inventxtHi ; 
in thiff view I indicato a plurality of coils in 
the pi7e|^ss of maJidn^; Fi^. 2 is a tpp pl^ 
view ^of the same; Fig, 3^ is a. perspective 
yiew^ poi^Uy in? secticm;^ showuig a coil 05 
wo«iBd Ts^m a former and having^ partly ia . 
full liiiedF and partly in dotted Imes, indi- 
cated binding element inc<^pc«ated in: the 
«oili Fig. 4: ia a similar view showing modi- 
fied manner of applying narrow external 100 
bindix^ ^emestts to the coil, such as small 
wiffe ^Araffidfrj Fig-^ S' is a seeti^al view in- 
^isftting m dm^am the manner of severing 
the^ binding i^ement, intermediate a plu- 
rality of formers; Fig^ 6 is a sectional per- X06 
j^eeave view of a coil ifi the condition it 
assumes preparatcnry to the finishing opera^ 
tion and befoire' *it . is removed fn)m- the 
forsaer; Fi;^ 7 is a*^agrammatiG eleva- 
tional WW dxowin^ a plurali^- of eoil llO 
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formers and manner of presenfciBg ttie final 
or exterior binding element to the coil f oi^m- 
ers preparatory to winding of the coil; Ffig. 

8 is a similar view showinff manner of 
g senting binding material to the formers in 

ihe progress of tiie formation of coils; Fig. 

9 is a similar but fragmentary yiew showing 
modified manner of incorporating the bind- 
ing element in the coil; Fig. 10 is a sectional 
view through a plurality of formers and in- 
dicating manner of applying a common 
binding element to the plurality of coil 
formers : Fig. 11 is a fragmentary viej?^cor- 

- i^espondmg with Fig. 1 but diowm^Tmeans 
whereby a supply of binding material may 
be operatively carried by me coil former 
and also showing £he former as having indi- 
vidual clamping means for holding the ex- 
terior binding element during the making of 

20 the con, as wiU be hereinafter more fully 
brought out;. Fig. 12 is a sectional view cor- 
responding with Fig. 10 but showing man- 
ner of tying or terminally anchoring the 
exterior binding element; Fig. 13 is .a frag- 
• 25 mentary sectional view of a coil showing the 
exterior binding element terminallv an- 
chored or held against displacement oy the 
layers of the winding, and as applied in the 
manner indicated in Fig. 12; Fig. 14 is a 

30 sectional view of a coil former on a line ex- 
tending radially from the center of the coil 
former to the corner thereof and indicating 
modified manner of appl^^in^ binding tape; 
as preferably for comer binding of the coil; 

35 . Fig. 15 is a plan view of a section of binding 
strip of modified form; Fig. 16 is a similar 
view indicating ai^other form of binding 
strip, both forms to be hereinafter more 
fiilly referred to; Fig, 17 is an devational 

40 view of a finished coil made in accordance 
with my invention; and Figs. 18 and 19 are 
sectional views of coils showing modified 
manner of applying binding tapes, and to 
be hereinafter more fully referred to. 

45 In carrying out my invention I may form 
a single coil or form a plurality of coils con- 
temporaneously. Broadly stated, I may 
first present to a coil mandrel or former an 
exterior binding strip or strand preparatory 

BO to winding of the wire, I then apply the 
winding in superposed layers of conductor 
turns, and during the progress of winding 
apply an intisrior binding element prefer- 
ably uniformly spaced at intervals in the 

65 development of tixe winding. These inte- 
rior binding strips may comprise thiii strips 
of paper, cambric, or very thin fiber-board 
and I preferably so incorporate them in the 
coil as to allow of end or terminal extensions 

80 beyond the body of the coil, that is, beyond 
. its axial faces, which extensions may be 
bound tightly to and reinforce against dis- 
placement the side exterior wires of the coU 
by ine'ans of the first mentioned exterior 

66 bmding element which may comprise adhe- , 



sive tape or strip or; may take .the form of 
suitable ductile wire. If wire is einployed 
as an exterior binder and is fed to the man- 
drel prepactatory to the coiling operation, a 
man<fcel or former such as shown m Fig. 4 
may be employed, which mandrel is ^own 
as naving notches or recesses 5* to accom- 
modate such wires. For the sake of con- 
venience the exterior and interior binding 
elements may be termed primary and sec- ^5 
ondafy, respectively. ' . 

While the above description is a . broad; 
statement of my invention, I do not wish to ^ 
be understood as limiting myself to ttie ap-. 
plication of any number of binding strips* 30 
nor to the application of binding ^ips to 
any particular point or points in the coil; it 
being apparent that the number and posi- 
tion of the strips may be varied as desired 
and be dependent upon the character of the 35 
coil concerned. 

I- have stated, that different forms of ap- 
paratus may be employed in carrying out 
my method but the apparatus illustrated is 
desirable by reason of the particular pro- go 
vision made for enabling quick and accurate 
application of the. binding elements. Such 
apparatus, described in my co-pending ap-; 
plication, Serial No. 654,756 I will now re- 
fer to generally in delineating the manner 95 
of forming coik by my method. 

The numeral 2 represents a rotatory shaft 
or spinclle as forming the main operative 
element, of a coiling machine. Carried by 
the spindle 2 jkre coil mandrels or formers joo 
^.iivmch may be of the usual construction in 
"i^far as concerns their 'separability for th& 
removaT of completed coiis., } These formers 
are usually provided with end disks or 



plates 4, the spacing of which from one ah- jos 
other determines the length of the coil to 
be wound thereon. In these dislcs 4 I form 
recesses 5 which preferably extend from the 
periphery of the disk to ^e body of the 
former as shown in Fig. 10. The recesses 5 no 
enable binding tapes to be so presented and 
applied as to cause them to extend, beyond 
the ends of the coil. This is an important 
feature of my method as it enables the ap- 
plication of tapes of length sufiicient to over- 115 
come abortive binding or tying function 
arising from take-up or "drawing in" of 
the ends of tapes, due to the binding of. the 
turns of winding of one layer on those of 
another layer. 120 

In makinff the coil, the binding element 
6 may be fed from a suitable source of sup- 
ply 7 (see Fig. 7) such as a magazine or 
roll, and is presented to the mandrel or 
former 3 preparatory to application of tlie 126 
winding. To prevent displacement of the 
tape 6 clamping means 8 are employed to 
hold the tape at points outside of the wind- , 
ing zone ox the former 3, As shown, these 
clamping means comprise spring-clips 9 un- 130 



12/16/2001, EAST, version: 1.02.0008 



6 



dor which the tojie is inserted as it is fed 
to the former. In apiilyin^ the tape 6 to a 
mimility of mandrels or formers 8^ the 
Tonners arc arranfrod ro a>i to bring the re- 
5 cesses C in alining re^stration. This enables 
the tape 0 to Iw readily ftul from a common 
flonrce to tlMi Siuveml mandrela When ap- 
plied to the mandt-cii m multiple or plnral 
arrangement, I provide ivn overflow or re- 
30 serve accimnilation of the tape tt at points a, 
(SCO Viff. 7), for the purpose of providing 
Rufficiont len/rth of tape for wrapping 
nmmid the fitiperrtoial faw of the eoil when 
wimpleted, instead of spacing the formers 
15 n^om one atiother a distarifie to provide snoh 
length of tape. After applying the tape 0 
tlio wnuting is preaented to tho former in 
eacJi cflRt^ ior the rotat()ry Imilding of t he 



coiJ, una at intervals in the prepress of 
20 inning I feed binding lapo or element 10 
to the layerB, prefornbly at uniform inter- 
vals tJiroiigh the bwly of the coil. This 
manner of applying the binding strip 10 is 
indicattMl in. Figs. 1, 2, 8 0, 10 an*! 11 and 
2B coiTrapoudfl with the modu of applying the 
tajw « in so far hh fvetYmvr fnmi a souroo of 
Hnpply to a single mandrel or a plurality 
of inandrels or formers. *The taj^e 10 in 
pawling from ar^sonroe of supply- 11 is ap- 
80 J^hed across the layer or layers of winding 
Jengihwiso of 4ho coil arid held against dia- 
plajMjniont by the Wnding clips 8, after 
which succeeding layers of winding may be 
applied to the coil And the application of 
86 binding tape 10 then repeated, the altemate 
application of winding and binding element 
bein g dependent upon the size of the coil 
amTthe number oi hind^T^g_flttnj^-rt^^ 

jo he mcorporitted therein, 1 ^ 

40 In I<^gs.. Itt. aml lu i show manner of 
tying, the coils in sections. . A part of the 
coil may be wound to form layers of any 
particular size and shape and then bound 
hv a tape 10 after which other pcHtions at 
the coil may be progressively wound and 
Iwiuid in a similar maniler. The sections so 
wound and tied may be symmetrically ap- 
portioned or not, as desired. The view illus- 
trated in Fig. 19 indicates how certain por- 
00 tions of the coil may be so wound as 'to cause 
the 1 tied or bound portions^ to embrace and 
support against displacement an inierme- 
diate layer of winding e. 
Where a nittrality of forming mandrel^ 
05 are uniformly (mei^ted as indicated in Figs. 
1> \ and 10, after the coils have been 
completed, or substantially ooinpleted, and 
It is desired to wriiove them from the form- 
era, the strips of binding element 10 which 
60 are .tightly incorporated in the coils find 
which extend between the doils • from one 
former to another, are ^severed preferably 
emnmetricaUy at Uieee |>oint8 inierteediaie 
the formers. This severing of tape 10 inay 
:a«? *e.effectedby rotating the masgfdreb or form- 
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ers dpnng which severing apparatus snch 
as knives 12 may. be presented to the tapes. 
Ihis is clearly mdicated in Figs. 1 and 5. 
In Fig. 3 the knife 12 is shown as compris- 
ing a pivoted blade which may be moved i,a 
into and out of the path of travel of the 
tapes 10 in the rotation of the shaft 2. The 
severing of the topes 10 enables tlio exte- 
rior binding tape 0, when employed, to be 
severed at points between Uio coils and 
wrapped alwut each coil in the plane occu- 
piedhv tapes 10. The sections of tape 10, 
earned by each coil, preferably are or such 
length as to provide the terminal portions 
18 which may overlap at the end faces of 
the coil the superposed layers of winding 
as the tapd 0 is drawn taughtiy and tied to 
tho body of the coil, or as I have bi-ought 
out above, the ends of the tapes 10 may .be 
bound within the coil, as indicated in Figs, ok 
18 and 10. S6 
^In Fig. W the coil J is sliown as having 
the exterior binding tape G terminally an- 
chored among tlie final layers of the wind- 
ing of the oou. An advantageous feature of aa 
this manner of tying or fastening the tape ^ 
0 IS that the terminal portions of the tape 
are firmly locked in the coil in a self-con- 
tamed manner similar to the locking of tho 
tape 10 as 'indicated in Figs. 18 and 19. or 
"nils locking effect of the tape 0 is illus- 
taroted in Big. 12 in which is shown the . 
former 8 as being provided with tttjwj clamp, 
ing means 8 disposed at each side thereof 
so that the end of the tape 6 may be passed too 
<>ver tlie top of the coil" as clearly shown 
Olid held under a clamp while a layer o of 
wire is applied after which the tape 6 may 
to severed at a point practically flush with 
the side or cad of the coil, as at rf, ^nd the 105 
oppoaite end e of .the tape 6 then pa&sotl 
over the coil and held by the other clamp 0, 
while a final or finishing layer / of winding 
applied. Of course, any suitable 
adhesive binder 8 may be employed, such as no 
adhesive cambric, or the bihder may bo 
wrapped about the coil and tied by other 
separate meana In anchoring. the tape G 
within the coil it is desirable that the tape 
be held taughtiy across the coil in the appli' n& 
cation of thevfinal layers of winding or such 
layeiB of winding as serve to lock the tape, 
by damping means at each side of tlie 
former as shown in Figs. 11 and 12, so as 
to caute the tape to bind tightly on the coil 10b 
as tJie^^apphcation of turn^ of the layer of 
winding draws the ends of the tape in- 
wardly. This manner of holding the tape - 
by clamping mean^ may obtniin m the case 
of locking or fastening the tapes 10 when 126 
^pph^d as shown in Figa 18 and 19! 

In building up coils according to the pres- 
ent invention, the binding elements are best 
fed to 4he coils, as shown; in a direct ion par- 
to the axis of the mandrel or alined '130 
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mandrels, as the case may be; that is, trans- 
verse to the conductor turns. 

The binding or tying of the coil against 
distortion is preferably at uniform points 

5 or intervals along the body of the coil as 
indicated by the positions of the binding 
• strips 6 in Fig. IT. This is clearly^ brought 
about by employing a suitable guide, such 
as the recesses 5, uniformly or symmetrically 

10 disposed in the members 4; The recess^ 5- 
guide the binding element in its application 
to the coil so that the different layers of the 
tapes may be disposed in a superposed man- 
ner at desired joints throughout the coD. 

15 My method is readily adaptable to the 
formation of coils of angular shape, that isj 
coils having angtdar openings such as tht 
coil shown in Fig. 17. In the binding of 
such coils I preferably bind them contiguous 

20 to the corners tiiereof, along straight por- 
. tions of the body of the coil. This manner 
of tying the coil without bringing the bind- 
ing tapes widiin the zone of the curved 
. comer portions of the winding enables the 

25 formation of an angular coil having true 
shape and compact in size, for it allows the 
turns of the winding to geometrically posi- 
tion or adjust themsdves as they draw across 
or over the corner portion of the coil- ' With 

30 the comers free from the binding tape the 
turns symmetrically cont^ict with one an- 
other in'a, staggered or alternating manner 
at these points so that the layers are evenly 
and uniformly applied, resulting in the 

85 ability .to wind coils of a determined or . given 
number of layers having also a required 
number of turns. These conditions make it 
possible to wind a- coil for any certain pre- 
determined electric capacity. As the turns 

40 are held in proper relationsnip at the corners 
of the coil, the crossing of the winding 
(which necessarily takes place in the recij)- 
rocable feeding of the turns across the coil 
former to produce the layers) occurs in the 

45 body intermediate the corners, thereby re-' 
sultmg in a long or moderate crossing effect 
which does not abruptly bend tHe wire or ir- 
^regularly pile up tie windingat these , cross- 
ing points, Application of binding material 

60 to the corner of the coil also results in bulky 
and unsymmetrical corner formation due 
to the fact that the radii of the comer turns 
of the winding are very small in most cases 
and produce unevien and center-bound con- 

55 dition of the tapes at the corner or comers 
of the coil. By binding the coil at these 
points contiguous to the corner arcs of the 
turns of wire the binding tape operatively 
contacts throughout its whole width with 

60; the straight, (or moderate curve) or sub- 
stantially straight, portions of the winding, 
resulting in efficacious binding action, While 
tapes of different .widths may be employed 
for different size coils this binding of the 

65 coil at ^fioiiits contiguous to the curvilinear 



portions thereof permits- of the preferable 
employment, of tapes of a constmt unit of 
wiatfi for coils of various sizes. . . 

In certain size aiigular coils there is pres- 
ent sometimes a tendency to spreading or 70 
fanning out of the comer portions, of the 
coil upon its r^oval from the former or 
mandrel, This may be overcome by bind- 
ing the comer of the coil with a narrow 
binding strip so incorporated therein as to 75 
not vary the shape of the comer. In Fig. 14 
I have shown nianner of applying such 
binding which consists in preferably first 
applying a binding strip 6' to the cor- 
ner of the coil former before the application go 
of the winding. I then wind a portion of 
the coil, as shown in fml lines, and then 
bind the tape 6' about the same , in sudi 
manner as to have its ends overlap along 
a layer or turns of the winding,: after which $5 
I apply a second and . similar bjnding tape 
6" and proceed with the winding operation 
and, if desired, anchor the ends as in the . . 
case of a tape 6 as indicated in Figs. 12 and . 
13 or tapes 10 as indicated in. Figs. 18 and go 
19. To provide an interlock between the 
two tapes 6'- and 6" and 'the body of the 
coil, one or two turns of the winding of the 
second half portion g of the coil may be 
applied before the application of the tape 95 
e*', thereby causing tiie tums of wire to 
lock the ends of the first mentioned tape 6' 
before the application of the tape 6' and 
the finishing of this icoil. As the tapes 6' 
and 6" are applied ito the comers of the 100 
mandrel,, the coil former showii is formed , 
with the comer recesses 5' similar to the re- 
cesses 5. The fastening or interlocking of 
tapes 6- and 6" may ;also apply to the 
application of tapes 10 or tapes 6 and 10. 105 

As shown in Fig.. 9 the tapes 10 may be 
corrugated as they pass from the source of 
supply 11 to the coil formers so that the 
tapes may readily adjust themselves to tlie 
cross-sectional contour of the turns of wire no 
compiising this layers of the winding. This, 
of course, is only necessary in the case of 
wire of materially large gage, for tlie rea- 
son that in large ga^e wire th^ application 
of the tums of wire is made .in an alternate 115 
or staggered manner so that one tum lies 
interjacent opposing turns and effects cor- 
mgation of the tapes 10 with resultant 
travel or movemeiit of the tapes as the turns 
are applied. Unless provision is made io 120 
allow of this corrugation without injurious 
strains on the tape, fracture of the tape . 
might occur at points within the coil and' 
thereby appreciably affect the binding ac- 
tion of those members. To overcome this.iaS 
effect I either corrugate the tape . 10 as 
shown in Fig. 9, in a continuous manner 
so as to bring about the- adjustment ftbove 
described, or coirugato it at. points inter- 
mediate tiie coil formers so as to peimit of 130 
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strai^tea out under the 
v.^;tjrtiveror cx^ of the tape due 

: llipi the ap^UfeaJioi^^^ 

r^eye . said r<lajf>es ^ from . mjuripus; -straiiis: 
5 This is clearly , in^^ ii: Figs. 8 and 10, 
the latter view illustratihff . the take-up 
movement 6t the tape ; iii me winding /of 
the coiL The tapes 10. may be corrugated 
in any suitable manner such as by passing 
10 through cotri^ating means or rolls 14 from 
tiie k)urce: of supply 11 to the coil fonniers. 

In lieu of cpfnigating the tapeip it may 
be so perforated as indicated by the numer- 
al 16 in Figs. 15 an^ 16, at points intermedi- 
15 ate the formers that it wiil, separate under 
the corrugating;actioh of the' winding. In 
fact, tills manner of severing the tape is a 
desirable feature in that it would i-equire 
no separate cutting operation for the tapes. 

By retaining the shape and compacting 
the size of the coil proper ffeometrical- and 
dimential construction of Qie coil is had 
with resultant; overcoming of potential vari- 
ation^ ■ ; ■ . -i * . 

I do not desire to. claim in this applica- 
tion ih^ apparatus shown in connection with 
my .miethbd, £U3 such mechanisni forms sub- 
ject-matter of my above-mentioned co-pend- 
ing application, Serial No. 654,755 and also 
SO my co-pending application, Serial No. 
654,753. . ' : 

Many changes niay be made in the inyen- 
tipn withojit dcpartmg from its true spirit. 
. Coils may be formed with interior binding 
86 tsipe incbiporated therein and then removed 
from the mandrel or former and subser 
quently bound by exterior tape or^^bther 
means and, other changes may be made in 
the mariner of applying the binding eleinents; 
40 For instance, eittier tapes 10 or 6 may be 
employed alone to bind the coil. Coils 
wound in accordance with the method , here- 
inbefore described may be removed • from 
their rtespective winding mandrels andjmay 
45 be subse<}uently handled to any necessaiy 
extent without undergoing distortion, as a 
whole or without displacement of tiie lay- 
ers of turns relative to each other. ; 
X What I claim and desire to secure by 
60 Letters Patent is: , 

L a method - of making electric coils 
which comprises winding a plurality of ccm-; 
ductors into coils on a: pltiraUty of ^ coil- 
formers, feeding a conthiuotis binding ele- 
65 meilt to. the cod-formers into contact 
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with the conductors in the progress of wind- 
ing, arid adjusting the portions of the bind- 
ing element between the coil-formers in such 
manner as to permit tiie necessary take-up 
or creep of said binding element on the coil- 
formers to occur without rupture of the 
binding dement in the body of a coil. 

2. A method of making electric coils 
which comprises winding a plurality of con- 
ductors, into coils on a plurality of coil- 
formers in substantially axial alinement, 
feeding a continuous binding element to the 
coilrf ormers and into contact with the con- 
ductors in the progress of winding and in 

a dii-ection approximately parallel to the 70 
common axis of the coil-formers, and ad- 
justing the portions of the binding element 
between the coil-formers in such manner as 
to permit the necessary take-up .or creep of 
said binding element on the coil-formers to 75 
occur without rupture of^the binding ele- 
ment in the body of the coil. 

3. A method of. making electric coils 
which comprises winding a plurality of con- 
ductors into coils on a* plurality .of coil- 
formers, feeding, a continuous binding ele- 
ment to the coii-formers and into contact 
with the conductors in theVprocfess of wind- 
ing, and providing reserve portions of said 
binding elcnierit between the coil-formers in 85 
order , to permit the necessary take-up or 
creep of said binding element on the coil- 
formers to occur without rupture of the 
binding element in the body of a coil. 

4. A. method of making dectric coils 90 
which : comprises wiiiding timis, of a con- 
ductor ^ 0ri . a . suitably maidr^i form a 
layer, . placing a bindirii^; idjaiieri in . contact 
with sucb iayer and bo& same in po- 
sition witli yielding tendon so adjusted as 95 
always to be less than the breaking strength 
of said binding element, and winding an- 
other layer of conductor turns on the bind- 
ing element thus held, whereby the creep of 
the binding dement caused by the applica- 
tion of the second layer' may occ^ without 
rupture of the binding dement between the 
laver& 

In testimony whereof, I have hereimto 
set my hand* 

BICHAED VABLEY, 

Witnesses: 

M. A. Barth, ' - 

•IC A. £GsE2£R* 
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